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To increase the detectability of the regenerated subunits formed on ammonolysis of band A we chemically labelled the band with lZsI in the excised gel slice. Experimental details are given in the legend to Fig. 1 . The products of the reversal were then located by radioautography of the gel. A radioactive band exactly corresponding to the a subunit was obtained (Figs. l e and lf) . No other radioactive bands were found, suggesting that band A is derived solely from the a subunit.
The estimated molecular weight for band A of 14OOOO indicates that it is probably a dimer of a subunits. This finding demonstrates that a subunits are adjacent to one another in the ATPase molecule. Bragg & Hou (1975) have shown that the predominant species formed after cross-linking the ATPase from Escherichiu coli, which has a similar subunit composition to that of the ox heart enzyme, is a dimer of a and B subunits. Although it is possible that some of the faint bands formed after cross-linking the ox heart ATPase arise from cross-links between the a and subunits, it appears that the arrangements of the subunits in the two molecules is different. A knowledge of the protein composition of the mitochondria1 inner membrane is necessary for a fuller understanding of its structure and functions. We report here some of the properties of the membrane polypeptides and the isolation of the major component.
Inner membrane particles were prepared as described by Low & Vallin (1963) . Polyacrylamide-gel electrophoresis of the preparation in the presence of dodecyl sulphate revealed 23 protein-staining bands (Fig. l a ) of molecular weight ranging from 1OOOOO to 1OOOO. Onecomponent, band 13, accountsfor 12.5%ofthestainedprofile.Theresolution of the components more mobile than band 13 was impaired by the background stain associated with this region of the gel.
To help resolve this complexity of the protein bands in the lower-molecular-weight region, selective extraction by acid titration was attempted. About 45 % of the protein was released on titration of the membrane suspension to pH 3.2. Polyacrylamide-gel analysis revealed that the pellet and supernatant fractions were composed of discrete groups of protein bands (Figs. l b and l c ) . The acid pellet was almost depleted of the higher-molecular-weight bands and was enriched in band 13, which was undetectable in the supernatant. Bands 6 and 7 were the main components of the supernatant, which also contained exclusively bands 14 and 18, thus aiding interpretation of the inner-membrane profile in that region. Analytical data for the acid pellet and supernatant fractions are presented in Table I .
About 5 % of the recovered c-type cytochromes was found in the supernatant and probably represents a trace of cytochrome c associated with the preparation as distinct from membrane-bound cytochrome cl. All the 6-and a-type cytochrome recovered was found in the acid pellet. The yield of cytochromes after fractionation was low, 34% of cytochrome c + cl, 39% of cytochrome b, 45% of cytochrome a + a3. A control experiment in which inner-membrane particles were titrated to pH 3.2 and left for 15 min without centrifugation, also resulted in a lower cytochrome estimation, 60% of cytochrome c + cl, 59% of cytochrome b,43 % of cytochrome a + a3, which was not enhanced on neutralization. Phospholipid analysis indicated that over 97 % of the phospholipids was associated with the acid pellet. About 88 % of the unbound flavin was released into the acid supernatant. Very little enzymic activity was recovered after acid titration. Treatment of the membrane particles with a 2~ concentration of a range of chaotropic agents or titration to alkali pH also solubilizes up to 50% of the membrane protein. Gel analysis of the supernatant fractions showed that with minor exceptions the same group of polypeptides is released from the membrane as was found in the acid-titration supernatant. These findings suggest that the distribution of polypeptides between the supernatant and pellet fractions reflects the binding of the components in the membrane. The supernatant polypeptides are likely to be loosely associated with the membrane and those of the pellet are probably associated with the membrane lipids. Table 1 . Characterization of acid-titration products Lipid phosphorus was determined as phosphate after extraction with chloroformmethanol and ashing as described by Ames (1966) . Flavin was estimated fluorimetrically (Burch, 1957) . Cytochromes were estimated spectrophotometrically. The flavin result is the total flavin soluble in 10% (w/v) trichloroacetic acid. 
The larger subunits of the oligomycin-insensitive ATPase,* bands 6, 7 and 12, constitute a major proportion of the supernatant protein. The FAD-containing polypeptide ofsuccinatedehydrogenase(band5; identifiable by itsintrinsicfluorescence) andthelarger subunit of the low-molecular-weight NADH dehydrogenase (band 8) prepared by the procedure of Hatefi & Stempl(l969) are also supernatant components. The cytochrome polypeptides are associated with the pellet fraction.
Band 13 constitutes a large proportion of the acid-pellet protein and this fraction is free of bands 12 and 14, which migrate close to band 13 when intact membranes are electrophoresed. Advantage was taken of this to isolate band 13 protein by gel filtration of the acid pellet, in the presence of sodium dodecyl sulphate. The acid pellet was disaggregated in 2% sodium dodecyl sulphate and applied to a Sephadex G-150 column equilibrated in the detergent. The fractions containing band 14 were pooled and rechromatographed on a Sephadex G-100 column to homogeneity, as evidenced by a single band on gel electrophoresis. The final yield, assuming a 12 % abundance in the inner membrane, was 37 %. The purified material was free from any chromophoric group. Amino acid analysis of the protein showed that the material did not have a high content of hydrophobic residues.
Band 13 corresponds to the protein isolated by Capaldi et al. (1973) after lysophosphatidylcholine treatment of submitochondrial particles. The protein is absent from the electron-transport complexes confirming the observation of Capaldi (1974) . However, the protein is found in the oligomycin-sensitive ATPase isolated according to Tzagolloff et al. (1968) , but in insufficient quantities to account for its abundance in the intact membrane.
